WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent 
D04B2U00 



Al 



(11) International Publication Number: WO 96/32526 

(43) International Publication Date: 17 October 1996 (17.10.96) 



(21) International Application Number: PCT/GB96700834 

(22) International Filing Date: 4 April 1996 (04.04.96) 



(30) Priority Data: 

9507357.3 
9522736.9 



8 April 1995 (08.04.95) GB 
6 November 1995 (06.1 1.95) GB 



(71) Applicants (for all designated States except US): MOTHER- 

CARE UK LIMITED (GB/GB]; Cherry Tree Road, Wat- 
ford, Herts WD2 5SH (GB). JOHN HEATHCOAT AND 
COMPANY LIMITED (GB/GBJ; Westexe, Tiverton, De- 
von EX 16 5LL (GB). RELYON LIMITED [GB/GB]; Sta- 
tion Mills, Wellington, Somerset TA2! 8NN (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): COOPER* Julia. Di- 
ana [GB/GB]; 14 Chiltern Manor Park, Great Misscnden, 
Bucks HP16 9BL (GB). WATTERSON. Brian (GB/GB]; 2 
Lawrence Court, Run Lane, CuUompton, Devon EX 15 1NG 
(GB). MAR ICE, Richard, Charles [GB/GB]; 14 John Grinter 
Way, Wellington, Somerset TA21 9AR (GB). 

(74) Agent: HALL, Robert, Leonard; Dibb Lupton Broomhead, 
Fountain Precinct. Balm Green, Sheffield SI 1RZ (GB). 



(81) Designated States: AL. AM, AT, AU, AZ, BB, BG, BR, BY, 

CA. CH, CN, CZ, DE, DK. EE, ES, Fl GB. GE, HU, IS 
JP. KE, KG, KP, KR, KZ» LK, LR, IS, LT, LU. LV, MD 
MG, MK, MN, MW, MX, NO, NZ, PL, PT. RO, RU. SD, 
SE, SG, SI, SK, TO, TM, TR, TT, UA, UG. US, UZ, VN, 
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent 
(AM. AZ. BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, DE, DK, ES, Fl FR, GB. GR, IE, IT, LU, 
MC, NL, PT, SE). OAPI patent (BF, BJ. CF, CG, O, CM, 
GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: IMPROVEMENTS IN OR RELATING TO SPACER MATERIALS 




(57) Abstract 



A spacer material suitable for use, for example, as a mattress cover material, which comprises a fabric, providing a liquid permeable 
and breathable upper surface (3) and a beat and liquid dissipating spacer layer (2), and a liquid impermeable lower surface layer (8). 







FOR THE PURPOSES OF INFORMATION ONLY 






Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 


applications under the PCT. 








AM 


Armenia 


GB IhritcdKiarko 


MW 


Malawi 


AT 


Anefria 


GB Georgia 


MX 


Mexico 


AU 


AsetraUa 


GN Guises 


MB 


Niger 


BB 


Bnrtaedot 


GR Greece 


NL 


Netzreriasdi 


BE 


Bctgnm 


HU Hungary 


NO 


Norway 


BF 


Bwtkti Pmo 


IB Ireland 


NZ 


few Zealand 


BC 


Bulgaria 


rr iu)y 


PL 


Poland 


BJ 


Beam 


JP Japea 


FT 


Portugal 


BR 


Bud 


KB Keaya 


RO 




BY 


Belam 


KG Kyrgystan 


RfJ 


Reatiaa Federation 


CA 


Canada 


KP Democratic Feopk*i Repoblk 


SD 


Sudan 


CF 


Centra) Afttan Repoblk 


of Korea 


SB 




CG 


Congo 


KR Repubik of Korea 


SG 


SlDgapore 


CH 


Switzerland 


KZ Karat hitan 


81 


Slovenia 


a 


Cted'hom 


U Uecraeaatero 


SK 


Slovakia 


CM 


CanciooB 


LK SriLaofca 


SN 


Senegal 


CN 


Odea 


LR Uheria 


sz 


Swexilaod 


CS 


Chechoslovakia 


LT Utbnaaia 


TO 


Chad 
Togo 


CZ 


Czech Repoblk 


LU Uneraboarg 


TG 


OB 


Germany 


LV Latvia 


TJ 


Ta£kiataa 


DK 


MC Monaco 


TT 


Trinidad and Tobago 


KB 


Eateoia 


MD Repoblk of Motdova 


UA 


Ukraine 


KS 


Spaa 


MG Madasarcar 


UG 


Uganda 


ft 


Finland 


ML Mali 


US 


dated Srarea of America 


FR 




MN Mongolia 


uz 


Uibekiatan 


GA 


Ottooo 


MR Maeriunia 


VN 


Viet Nam 



WO 96/32526 



PCT/GB96/0Q834 



1 

TMPPOygMPTTS TM OR RET.ATTNG TO SPACER MATERIALS 

This invention relates to spacer materials and more 
particularly to a novel spacer material and a novel 
5 mattress cover and composite mattress construction 
produced therefrom. 

For the past twenty years the most common form of 
cot mattress provided for babies and young children has 

10 been the ventilated mattress. A typical ventilated 
mattress construction comprises a core, consisting of a 
resilient layer of foamed plastics material having 
relatively large holes or perforations therethrough, 
covered by a fabric layer. The relatively large holes in 

15 the foam core have been considered necessary because of 
the hitherto recommended practice of laying babies on 
their stomachs on the cot mattress and the concern that 
the baby must be able to breathe comfortably when in this 
position. 

20 

Ventilated cot mattresses are not easy to wash, and 
as a result vomit and other bodily excretions tend to 
become trapped in the perforations or holes in the foamed 
plastics core. These mattresses are therefore rather 
25 insanitary, and are capable of spreading diseases. 

Whilst the practice of laying a baby on its stomach 
on the cot mattress is now disapproved of, it is still 
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believed to b essential to provide the foam core 
mattress with a perforated body or cor for allowing the 
baby to breathe comfortably if it should accidentally 
turn over and lie face down. However such mattresses are 
5 heat insulators and are unable to conduct heat away from 
the baby to prevent the risk of heat stress occurring. 

Recent publicity has blamed certain additives 
containing antimony, phosphorus and arsenic which are 
10 used as fire retardants in polymeric materials for a 
n umbe r of cot deaths. These fire retardants are 
therefore no longer accepted for use in either the 
interior core or the fabric outer layers of cot 
mattresses . 



15 



For all the above reasons there has been a return to 
the use of traditional sprung mattresses as cot 
mattresses, but these are far more expensive, and still 
very difficult to keep clean. 



20 



A spacer fabric comprises a warp knitted double face 
construction in which the fabric faces are interconnected 
by a spacer yam. Spacer fabrics have been suggested for 
many applications, and, for example, typical spacer 
25 fabrics and their potential uses are disclosed in 
DE3004444, DE4239068, DE-U-9016062.2, DE-U-9309374 . 8 and 
DE3139402, th entire disclosures of which are 
incorporated h rein by r ference. 
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In the brochure "Spec r Fabrics - Manufacturing 
Methods and Applicati ns" published in 1994 by Karl Mayer 
Textilmaschinenfabrik GmbH, a spacer fabric for a 
mattress cover is disclosed, the fabric having one dense 
5 and one open structure surface and a height of 4 to 12mm. 
There is no suggestion, in the context of cot mattresses, 
that the spacer fabric disclosed is to be used with 
anything other than a traditional sprung mattress, or a 
ventilated foam mattress body or core. The spacer fabric 

10 proposed is still a knitted, permeable structure and 
would not completely prevent body fluids from penetrating 
into the core or body of the mattress. Furthermore, the 
brochure does not address the problems of baby 
breathabillty, heat dissipation and fire retardance 

15 previously discussed in connection with cot mattresses. 
The entire disclosure of the brochure is incorporated 
herein by reference for all purposes. 



The present invention provides a novel spacer 
20 material which substantially obviates at least some of 
the problems set out above, and which comprises in 
combination a permeable heat and liquid dissipating 
fabric and a liquid impermeable layer* 

25 According to the present invention, a novel spacer 

material comprises a fabric providing a liquid permeable 
and breathabl upper surface and a heat and liquid 
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dissipating spacer layer, and a liquid impermeable low r 
surface layer. 

In a further aspect, the invention provides a 
5 mattress cover material which comprises a spacer material 
comprising a fabric providing a liquid permeable and 
breathable upper surface and a heat and liquid 
dissipating spacer layer, and a liquid impermeable lower 
surface layer. 

10 

In another aspect the invention provides a cot 
mattress comprising a foam plastics core and a cover 
comprising a spacer material comprising a fabric 
providing a liquid permeable and breathable upper surface 
15 and a heat and liquid dissipating spacer layer, and a 
liquid impermeable lower surface layer. 

In preferred embodiments of the invention the 
mattress achieves a pass under BS Standard 7177 for 

20 resistance to ignition of mattresses, divans and bed 
bases and BS Standard 1877 fire retardancy test for 
mattresses and bumpers for childrens' cots, perambulators 
and similar domestic articles and is devoid of fire 
retardant additives comprising antimony, phosphorus or 

25 arsenic. 



Preferably the fabric is a spacer fabric, which may 
have an upper surface in the form of a warp knitted mesh. 
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The mesh hole size is pr ferably as large as possibl for 
drainag and ventilation purposes, but should not be so 
large as to cause discomfort when placed next to the 
skin. A mesh average hole diameter of from 1 to 3mm r 
5 preferably around 2mm, has been found to give 
particularly good results. 



The upper surface of the spacer fabric is preferably 
such that liquids and air can easily pass therethrough 
10 and into the spacer layer and the spacer fabric is 
preferably such that it has an enhanced ability to 
conduct liquid away from the surface and dissipate it 
through the fabric structure, and such that it permits 
passage of air through the structure. 

15 

Preferably the upper surface of the spacer fabric is 
such that liquids of viscosity of at least 20 dynes/cm 
and more preferably of at least 30 dynes/cm can pass 
through the upper surface and into the spacer layer 
20 without lying on the surface. Preferably the upper 
surface of the spacer fabric has a grade of less than 1 
when tested in accordance with the Oil Repellency Rating 
AATCC method. 



25 The spacer fabric preferably also has a high 

wickability, which is defined as the ability of the 
fabric to conduct liquid away from the ar a of initial 
contact and form a relatively thin liquid film within the 
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fabric structure. Wickability can be measured in 
accordance with BS 3424 Part 18 by suspending test 
specimens vertically over a tray of water containing a 
suitable dye and measuring the height to which the liquid 
5 rises in a given time. Preferably the spacer fabric is 
such that the wicked liquid rises to a height of at least 
100mm, and more preferably at least 125mm, when tested in 
both the warp and weft directions, in a time of 40 
minutes . 

10 

A further measure of the ability of the spacer 
fabric to take liquid away from its surface and dissipate 
it through the fabric structure is a water dispersion 
test in which a solution containing a suitable dye is 

15 used to measure the spread of liquid into and through the 
fabric. In this test, a measured amount of liquid 
(0.5ml) is applied to the fabric upper surface. The 
dimensions of the area stained due to the spread of 
liquid are measured over time. In a preferred spacer 

20 fabric in accordance with the invention the dimensions of 
the spread of water containing dye are at least 5.5cm x 
2.5cm and the spread of liquid reaches near equilibrium 
in about 15 minutes. 

25 The breathability of the upper surface is preferably 

such that, when placed face down upon the fabric, a baby 
can continue to breathe relatively n rmally. 
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A suitable air permeability test providing a measur 
of the breathability f a fabric, i.e. the ease with 
which air passes through the fabric structure, is BS 
4578:1970 Measurement of Restriction of Airflow. 
5 Preferably the spacer fabric has a value of less than 5, 
more preferably less than 2, when tested in accordance 
with BS 4578:1970. 

The fabric preferably has good heat dissipation, 
10 such that it can dissipate heat rapidly away from a hot 
body. Preferably the fabric is such that the temperature 
of the fabric when placed under a hot plate with an 
initial temperature of 34 *C does not exceed 25 *C and more 
preferably 22 'C after 10 minutes, and preferably does not 
15 exceed 48 # C and more preferably 47 *C after one hour. 

Without wishing to be limited to any particular 
theory, it is believed that the preferred embodiments of 
the present invention achieve breathability and heat 

20 dissipation through the use of a combination of a 
permeable mesh upper surface and a spacer layer which is 
largely an open structure permitting relatively unimpeded 
circulation of air and which is relatively crush 
resistant, such that a baby's weight, when distributed 

25 across the spacer material, does not completely crush the 
spacer layer in use, allowing continued air circulation. 
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The linking threads of the central spacer layer 
preferably comprise a monofilament yarn which traverses 
back and forth between the upper and lower surfaces. 
Whilst the linking threads can be perpendicularly 
5 arranged, they are preferably arranged such that each 
pair, or group, of threads is in the form of a V-shape, 
when the fabric is viewed in cross-section, with the 
angle of the V preferably being from 5° to 55°, for 
example, about 30° to about 35°. The V-shaped pairs or 
10 groups of threads can form a zig-zag pattern. 

By arranging for pairs or groups of threads linking 
the upper and lower surfaces to lie at opposed angles to 
the perpendicular distance between the upper and lower 

15 surfaces, it is possible to improve the resistance of the 
spacer fabric to "flopping over" when subjected to a 
compressive force. This " flopping over" is highly 
undesirable since it can result in the complete 
flattening of the spacer fabric and the loss of the 

20 spacer layer with its properties of breathability and 
heat dissipation. As the linking threads are angled in 
alternate directions the spacer fabric can achieve a 
comfortable, resilient feel whilst still retaining 
breathability, heat dissipation and a resistance to 

25 crushing. 



The linking thr ads n d to have a sufficient 
stiffness to resist complete crushing of the fabric by 
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the distributed weight of the baby, and yet have 
sufficient resilienc to impart a springiness or "giv " 
to the fabric for comfort. Preferred yarns for use as 
linking threads have a dTex of from 33 to 108 , and are 
5 made, for example, from a polyamide such as Nylon, or a 
polypropylene . 

Preferably the spacer fabric is such that the spacer 
layer requires a work of compression, as measured by 
10 BS4098:1975 of at least 60J/m 2 , preferably at least 
70J/m 2 , and a thickness recovery of at least 50% r 
preferably at least 70%. 

The lower surface of the spacer fabric is preferably 
15 a multifilament or spun filament warp knitted fabric. 
Preferably the lower surface is sufficiently tightly 
knitted to provide a suitable substrate for good adhesion 
to a non-permeable backing layer. 

20 Liquid impermeability can be imparted to the lower 

surface of the spacer material by a number of methods, 
for example, by direct coating of the lower surface of 
the fabric with a liquid- impermeable polymeric material, 
by impregnation of a liquid- impermeable polymeric 

25 material, or by transfer coating, or laminating, a film 
of liquid- impermeable polymeric material thereto, to 
provide a tightly adherent, liquid impermeable, backing 
layer or impregnated layer. Preferably the liquid- 
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impenneabl layer is provided by laminating a flexible 
backing layer of a suitable polymeric material, for 
example, a polyurethane film, to the lower surface of the 
fabric by means of an adhesive. The layer of polymeric 
5 material is preferably from 10 to 30 microns in 
thickness, and good results and with good spacer material 
flexibility have been achieved using a 25 micron thick 
polyurethane layer. Other polymeric film materials, such 
as, for example, polyethylene and polyvinylchloride may 
10 also be used in appropriate circumstances. 

Where an adhesive is used for laminating, this may 
be solvent or heat activated, or cold-cured, but the 
amount of heat and pressure used in the lamination 
15 process must neither be sufficient to compress the 
resultant spacer material unduly, nor to cause permanent 
damage thereto. Preferably the adhesive, when set, forms 
a flexible film in order to permit crumpling and flexing 
of the material without cracking of the film. 

20 

Preferably the backing layer achieves a pass as 
waterproof when tested in accordance with BS EB 
20811:1992. 

25 The backing layer is preferably such that it can be 

repeatedly machine washed and dried in a tumble dryer 
without shrinkage or permanent damage thereto. 
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Th foam plastics cor or body of the mattress 
preferably comprises an open cell polymeric foam 
material, for example, a foam polyurethane, and very good 
results have been obtained using Vitafoam, a polyurethane 
5 foam comprising melamine as a fire retardant additive. 
Preferably the foam plastics core or body is permeable to 
air, although with certain spacer materials of high 
breathability this may not be essential. Perforation of 
the foam plastics core is not usually required. 

10 

Where the spacer material is used as a cover 
material or mattress protector, it is preferably 
removable from the mattress core or body for washing 
purposes, and for example, the cover material or mattress 
15 protector may be a loose cover, or provided with a rip at 
on© or more edge regions to permit such removal. 

In order to reduce the manufacturing cost of the cot 
mattress, it is possible to provide the spacer material 
20 as the top surface layer only of the mattress, the sides 
and lower surfaces being made of cheaper standard 
mattress cover fabric material. 

The yarns used for knitting the upper and lower 
25 surfaces of the spacer fabric are preferably non- 
allergenic, and preferably contain no animal fibres. 
Synthetic yarns and thr ads, such as, for example, 
polyamides or polyesters are preferred, and, especially 
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for the upper surface, they are preferably treated to 
provide a soft handle. Good results have been obtained 
with spun or textured Nylon, and the use of brush-effect 
Nylon is also possible. 

5 

Natural yarns such as cotton may also be used for 
all, or a percentage, of the upper surface yarn, in order 
to give a natural feel to the upper surface, provided 
however that the composite cot mattress can still achieve 
10 a pass under BS Standard 7177 for resistance to ignition 
of mattresses, divans and bed bases and BS Standard 1877 
fire retardancy test for mattresses and bumpers for 
childrens cots, perambulators and similar domestic 
articles * 

15 

Spacer fabrics can be knitted, for example, on 
Raschelmachines with two needle bars. Depending upon the 
nature of the spacer fabric and its physical 
requirements, a minimum of four guide bars, and normally 

20 4 to 6 guide bars, are used. In addition to the 
requirements set out hitherto, the thickness of the yam 
used for the spacer threads also depends on the distance 
between the upper and lower surfaces, the desired 
softness of the upper surface, and whether the central 

25 layer is knitted with one guide bar or with two guide 
bars knitting in opposition to each other. The 
manufacturing methods for spacer fabrics are discussed in 
the aforementioned Karl Mayer brochure. In the spacer 
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mat rials of the pres nt invention, the distance between 
the upper and lower surfaces, that is, the width of the 
spacer layer, is preferably from 3 to 6mm, more 
preferably about 5mm. 



Preferred embodiments of a spacer material and a cot 
mattress and mattress cover according to the invention 
are described in the following Example: 

10 EXAMPLE 

A spacer fabric for a material in accordance with 
the invention is knitted on an RD6N machine using two 
needle bars and five guide bars • The sequence of 
15 operation is as follows: 

GUIDE BAR 1 2-0-2-2/2-4-2-2/2-0-2-2/2-4-6-6/6-8-6-6/ 
6-4-6-6/6-8-6-6/6-4-2-2// 

20 GUIDE BAR 2 6-8-6-6/6-4-6-6/6-8-6-6/6-4-2-2/2-0-2-2/ 



2-4-2-2/2-0-2-2/2-4-6-6// 



GUIDE BAR 3 



2-0/2-4/4-6/4-2// 



25 GUIDE BAR 4 



2-4/2-0/2-4/4-6// 



GUIDE BAR 5 



2-2-2-0/0-0-2-4// 
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Guide bars 1 and 2 form the top mesh surface. The 
guide bar movement to form the mesh may be varied to make 
an oval, hexagonal, diamond, square, round, rectangular 
etc type mesh as desired. 

5 

Guide bars 3 and 4 could have different movements 
for the linking threads, which could in an alternative 
manufacturing method use only one instead of two guide 
bars. 

10 

Guide bar 5 could again have different movements for 
the production of different fabric backing types, and/or 
one or two guide bars could be used. 

15 The construction notation is given in steps of 2 ie. 

0-2-4-6-8, where each number represents a movement (or 
non-movement of the guide bar over one needle space). 

Eg. 0-2 is a movement over one needle. 
20 0-4 is a movement over two needles. 

The numbers between the / marks represent the 
movement with respect to a needle bar or bars. 

25 Eg. 2-0/2-4// will mean the guide bar knitting over 

both needle bars (to use the linking threads). 
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2-0-2-2/ will mean the guide bar knitting only on 
one needle bed, as there is no movement (2-2) on the 
second needle bar. 

5 In a preferred embodiment, by way of example only, 

the yarn dTex (thickness) is as follows: 

Bars 1 and 2 - 2/78 dTex nylon 
Bars 3 and 4-56 dTex nylon 
10 Bar 5 - 110 dTex nylon 

The resultant spacer fabric has a thickness of 5mm, 
and upper surface mesh hole average diameter of 2mm. 

15 A 25 micron thick liquid-impermeable polyurethane 

layer is laminated to the lower surface of the spacer 
fabric produced as described above using a solvent-based 
adhesive. The resultant spacer material can be slit to 
60cm wide and made up into a zip-off cover for a cot 

20 mattress. The foam core of the cot mattress is a 10cm 
thick polyurethane foam material of grade 35M. 

All the yarns used in the manufacture of the spacer 
fabric, and the polyurethane foam of the mattress core, 
25 are chosen to be substantially free of arsenic and 
antimony, and to contain less than 12 parts per million, 
preferably to be substantially free, of phosphorus. 
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A spacer fabric spacer material and mattress 
produced as described above are subjected to the 
following tests, with results and conclusions as set out 
below: 
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Liquid dissipation test t demonstrate the ability £ the 
fabric to take liquid away froa the surface and dissipate 
it through the fabric structure — 

The test consists of three parts as follows: 



1. Liquid Flow Test 

Liquid flow from the surface of the fabric into the 
structure of the fabric ♦ Liquids with viscosities of 
10 from 27.3 to 31.5 dynes/cm are tested. (Based on Oil 
repel lency Rating AATCC method). 

The closer the grade is to zero, the more liquids are 
taken into the fabric. 



5 



15 



Grade - less than 1 



Indicates that liquids of all 



tested viscosities soaked into 



the fabric structure and proves 



liquid would not sit on the 



20 



fabric surface. 



2. 



Kicking t o** ( Baaed on BS 3424 Part 18) 



Test specimens are suspended over a tray of water 
25 containing dye, which leaves a visible stain to indicate 
the height to which the liquid rises. 
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The fabric is tested, and compared to a control sample of 
a woven cotton mattress fabric, in both directions of the 
fabric. 



5 Result - The spacer fabric wicks liquid to a height of 
209mm in the warp and 150mm in the weft following 40 mins 
exposure. The woven fabric wicks liquid to a height of 
less than 5mm in both directions following 40 mins 
exposure . 

10 

It can be concluded that the spacer fabric is a superior 
fabric in terms of wicking liquid through the fabric 
structure, i.e. the liquid will spread into a relatively 
thin film within the fabric. Washing removes the liquid. 

15 

3. wntpr Dtanftrsion Test 



A solution containing dye is used to measure the spread 
of liquid into and through the spacer fabric. 

A measured amount (0.5ml) is applied to the fabric 
surface. The dimensions of the area stained due to the 
spread of liquid are measured over time. 



25 



The fabric is compared with control samples of a woven 
cotton mattress fabric and p.v.c. 
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It is found that the spr ad of liquid in the spacer 
fabric reaches near equilibrium, i*e. maximum spread , 
after 15 minutes. The dimensions of the area covered are 
on average, 11cm x 5cm. 

5 

Both the cotton woven fabric and p.v.c. are found to have 
zero spread, and water therefore sits on the surface of 
the fabrics. 

10 Therefore, the spacer fabric is superior in taking liquid 
away from the surface of the fabric and dissipating It 
through the fabric structure. 

Air permeability test to assess the breathability of the 
15 fabric, i.e. the ease with which air passes through the 
f afarlC structure 

Test Method : BS 4578 : 1970 (1991) 

Measure of 

20 restriction of 

airflow 

Spacer material mattress cover 

(tested fabric side) 1.7mm H 2 0 

25 100% p.v.c. mattress cover > 40.0mm H 2 0 

Cotton woven mattress cover 5.1mm H 2 0 
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The closer the result is to zero the bett r the airflow 
through the mattress cover. 

It can be seen that the spacer material mattress 
5 cover has a significantly higher permeability and thus, 
improved breathability. 

The test was repeated using a spacer material mattress 
cover according to the invention, with various textile 
sheets overlays, simulating a typical use. The results 
10 are as follows: 

+ flannelette sheet 5.1mm H,0 

+ knitted interlock sheet 3.4mm HjO 

♦ knitted terry sheet 3.1mm HjO 

15 

The results show that the spacer material mattress cover 
is at least as good as a cotton woven mattress cover even 
when in combination with a flannelette sheet overlay. 



20 After washing in accordance with BS49236A at 40"C and line 
drying, the air flow restriction of the spacer material 
mattress cover of the invention was still only 2.1mm H a 0. 
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Hatfiaaacoainaaa Iflit 

A waterproofnass test of the liquid Impermeable 
layer of the spacer material (BS EN 20811:1992) is 
5 carried out and the layer is found to pass as waterproof. 

Fire Retardancy Teat 

The Mattress is tested for fire retardancy to the 
10 standard laid down in the Furniture and Furnishing 
(Fire) (Safety) Regulations 1988. The result is a pass. 

Waahabllity Teat 

15 Washability tests are carried out. The suitable 

care instructions are: 

(i) wash as synthetic - maximum temperature 40 *C 

(ii) no bleach 
20 (iii) no iron 

(iv) no dry clean 

(v) no tumble drying 



25 



Thickness Compression and Recovery Test 

Samples were tested following the procedure 
described in BS4098:1975. The samples were tested with 
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15 
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the liquid impermeable lower surface layer uppermost. 

Average results are as follows: 

Original thickness 4.4mm 

Compression 3.4mm (i.e thickness 

reduced to 1.0mm) 
Work of compression 73 J/m 2 

Thickness recovery 72.7% 
Compression recovery 64.7% 
Work recovery 34.2% 

The results show that the spacer material has a 
substantial recovery after compression. 

Heat di««lp*tion teat 



A rectangular hot plate with an initial temperature 
of 33.8°C was placed on a mattress cover according to the 
invention and the temperature build-up of the mattress 
cover under the hot plate and up to 12 cms distant from 

20 the edge of the hot plate measured using two sets of five 
thermocouples, the individual thermocouples in each set 
being disposed at intervals of 4 cms apart. A 100% PVC 
mattress cover was used as a control. The results are 
shown in Tables 1 and 2 and illustrated graphically in 

25 Figure 3 of the drawings. Thermocouples 1 and 6 were 
disposed under the hot plate in the central region 
thereof and 10 cms apart. Thermocouples 2 and 7 were 
disposed at the edge of the hot plate. Thermocouples 3 
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to 5 (and 8 to 10 similarly) were disposed in a line, 
respectively 4 cms, 8 cms and 12 cms from the edge of the 
hot plate* 

5 Tables 1 and 2 give the results for all the 

thermocouples 1 to 10. Figure 3 shows graphically the 
temperature rise with time for thermocouples 1, 3, and 5. 
The results show that, using the mattress cover of the 
invention, the temperature rises more slowly, and even 
10 after 75 minutes, the temperature under the hot plate 
using the mattress cover of the invention is 
significantly lower than that of the PVC control* 

An embodiment of a spacer material according to the 
15 invention is illustrated in the accompanying Drawings in 
which: 

Figure 1 shows the upper surface of a portion of the 
spacer material in plan view; and 

20 

Figure 2 shows a sectional side elevation of the 
spacer material of Figure 1. 

Referring to the Drawings, the spacer material 
25 illustrated generally at 1 comprises a spacer fabric 2 
having an upper surface 3 comprising a mesh with holes 4. 
In Figure 2, there is shown the spacer layer 5, having 
spacer threads 6, dlspos d in generally V-shaped groups 



r 
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7, with an acute angle a, as illustrated, between threads 
of opposed inclination. The lower surface 8 of the 
spacer fabric 2 has laminated thereto a flexible liquid 
impermeable polymeric film 9. 

5 

Preferred embodiments of the mattress cover material 
of the invention have a number of advantages over spacer 
fabrics hitherto proposed. 



10 1. The spacer materials can achieve breathability by 
using a mesh as the upper surface and maintaining a 
spacer layer between the upper and lower surfaces to 
create a route for the relative free movement of 
air. 

15 

2. The linking threads connecting the upper and lower 
surfaces of the spacer fabric can be of a stiffness 
and orientation sufficient to maintain the spacer 
layer against compression in use, and to maintain a 
20 good air movement ability, which allows convection 

air currents within the spacer layer to transfer 
heat away from the baby's body, thereby preventing 
heat build-up and heat stress to the baby. 



25 3. The mesh upper surface can allow drainage of body 
fluids into the spacer layer and the open structure 
of the spacer layer can allow the fluids to be 
dissipated, thus reducing discomfort to the baby. 
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4. The liquid impermeable lower surface of the spacer 
material can protect the foam plastics mattress core 
from body fluids thus maintaining hygienic 
conditions. 

5 

5. The spacer material can be washable, thus preventing 
or reducing bacterial growth, and enhancing the 
hygiene of the cot environment. 



The spacer material can retain sufficient 
compressibility and "give" to allow comfort and an 
improved rest environment. 



The spacer material can be used with a foamed core 
mattress which does not need to be perforated, 
thereby simplifying manufacturing procedures. 

The reader 1 s attention is directed to all papers and 
documents which are filed concurrently with or previous 
20 to this specification in connection with this application 
and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

25 All of the features disclosed in this specification 

(including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or 
process so disclosed, may be combined in any combination, 



7. 

15 
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except combinations wher at least some of such features 
and/or steps are mutually exclusive. 

Each feature disclosed in this specification 
5 (including any accompanying claims, abstract and 
drawings), may be replaced by alternative features 
serving the same, equivalent or similar purpose, unless 
expressly stated otherwise. Thus, unless expressly 
stated otherwise, each feature disclosed is one example 
10 only of a generic series of equivalent or similar 
features • 

The invention is not restricted to the details of 
the foregoing embodlment(s) . This invention extends to 
15 any novel one, or any novel combination, of the features 
disclosed in this specification (including any 
accompanying claims, abstract and drawings), or to any 
novel one, or any novel combination, of the steps of any 
method or process so disclosed. 
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10 



15 



1. A spacer material, which comprises a fabric, 
providing a liquid permeable and breathable upper 
surface and a heat and liquid dissipating spacer 
layer, and a liquid impermeable lower surface layer. 

2. A material according to Claim 1, in which the fabric 
is a spacer fabric. 

3. A material according to Claim 1 or 2, in which the 
upper surface of the fabric comprises a warp knitted 
mesh. 

4. A material according to Claim 3, in which the mesh 
has an average hole diameter of from 1 to 3mm. 



5. A material according to any of the preceding claims, 
having an upper surface such that liquids of 

20 viscosity of at least 20 dynes/cm can pass through 

the upper surface and into the spacer layer. 

6. A material according to any of the preceding claims,, 
in which the upper surface has a grade of less than 

25 1 when tested in accordance with the Oil Repellency 

Rating AATCC method. 
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7. A material according to any of the preceding claims, 
in which , when tested in accordance with BS 3424 
Part 18, the fabric is such that the wicked liquid 
rises to a height of at least 125mm, in both the 
5 warp and weft directions, in a time period of 40 

minutes . 



8. a material according to any of the preceding claims, 
in which, when 0.5ml of water containing a dye Is 
10 applied to the upper surface, the dimensions of the 

spread of water are at a least 5.5cm x 2.5cm, and 
the spread of water reaches near equilibrium in 
about 15 minutes or less. 



15 9. A material according to any of the preceding claims, 
in which the spacer fabric has a value of less than 
2.5 when tested in accordance with BS 4578:1970 
Measurement of Restriction of Airflow. 



20 10. A material according to any of the preceding claims, 
in which the linking threads of the spacer layer 
comprise a monofilament yam which traverses back 
and forth between the upper and lower surfaces. 



25 11. A material according to Claim 10, in which the 
linking threads are arranged in pairs or groups in 
the form of a V-shape, when the fabric is viewed in 
cross - section . 
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12. A material according to Claim 11, in which the 
angle of the V is from about 5* to about 55* • 

13. A material according to any of the preceding clai m s r 
5 in which the linking threads for the spacer layer 

comprise a yarn having a dTex of from 33 to 108* 



14. A material according to any of the preceding claims, 
in which the linking threads for the spacer layer 

10 comprise a poly amide yam. 

15. A material according to any of the preceding claims, 
in which the lower surface of the spacer fabric 
comprises a multifilament or spun filament warp 

15 knitted fabric. 



16. A material according to any of the preceding claims, 
in which the lower surface of the fabric is 
sufficiently tightly knitted, in order to provide a 
20 suitable substrate for good adhesion to a non- 

permeable backing layer. 



17. A material according to any of the preceding claims, 
in which the lower surface layer is rendered liquld- 
25 impermeable by direct coating of a liquid- 

impermeable polymeric material, by impregnation of 
a liquid- Impermeable polymeric material, or by 
transfer coating, or laminating, a film of liquid- 
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impermeable polymeric material to the lower surface 
of the fabric. 



18* A material according to any of the preceding claims, 
5 in which the lower surface of the fabric is rendered 

liquid-impermeable by laminating a layer of 
polymeric material thereto by means of an adhesive. 

19. A material according to Claim 12 or 13, in which the 
10 lower surface of the fabric is laminated to a 

flexible layer of polymeric material of from 10 to 
30 microns in thickness. 



20. A material according to any of Claims 13 to 15, in 
15 which the lower surface of the fabric is laminated 

to a layer of a polyurethane film. 



21. A material according to any of the preceding claims, 
in which the backing layer achieves a pass as 
20 waterproof when tested in accordance with BS EN 

20811:1992. 



22. A material according to any of the preceding claims, 
in which the yam used for knitting the upper 
25 surface comprises a polyamlde or a polyester. 



23. 



A mat rial according to Claim 22, in which the 
polyamlde is spun or textured Nylon. 
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24. A material according to any of the preceding claims, 
in which the distance between the upper and the 
lower surfaces of the fabric, that is, the width of 
the spacer layer, is from 3 to 6mm. 

5 

25* A material according to any of the preceding claims, 
in which the fabric is such that the temperature of 
the fabric when subjected to a heat dissipation test 
as hereinbefore defined does not exceed 22 *C after 
10 10 minutes, and does not exceed 47*C after one hour. 



26. A material according to any of the preceding claims 
substantially as described in the Example or as 
illustrated in the accompanying Drawings. 

15 

27. A spacer material substantially as hereinbefore 
described. 



28. A mattress cover which comprises a spacer material 
20 comprising a fabric, providing a liquid permeable 

and breathable upper surface and a heat and liquid 
dissipating spacer layer, and a liquid impermeable 
lower surface layer. 



25 29. 



A mattress cover according to Claim 28 in which 
there is used a spacer material according to any of 
Claims 2 to 27. 
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30. A mattress cover substantially as hereinbefore 
described. 

31. A mattress comprising a foam plastics core and a 
5 cover, the cover comprising a spacer material 

comprising a fabric, the fabric providing in use a 
liquid permeable and breathable upper surface and a 
heat and liquid dissipating spacer layer, and a 
liquid- impermeable lower surface layer. 

10 

32. A mattress according to Claim 31, the mattress 
achieving a pass under BS Standard 7177 for 
resistance to ignition of mattresses, divans and bed 
bases and BS Standard 1877 fire retardancy test for 

15 mattresses and bumpers for childrens cots, 

perambulators and similar domestic articles, and 
being devoid of fire retardant additives comprising 
antimony, phosphorus or arsenic. 



20 33. A mattress according to Claim 31 or 32, in which the 
foam plastics core of the mattress comprises an open 
cell polymeric foam material. 

34. A mattress according to any of Claims 31 to 33, 
25 in which the foam plastics core comprises a 

foam polyurethane . 
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35. A mattress according to any of Claims 31 to 34 , in 
which the cover is removable from the mattress core 
for washing or cleaning purposes. 



5 36. A mattress according to any of Claims 31 to 
34, in which there is used as a cover a spacer 
material according to any of Claims 1 to 27. 

37. A mattress according to any of Claims 31 to 36 
10 substantially as described in the Example. 

38. A mattress comprising a core at least partly covered 
by a spacer material according to any of Claims 1 to 
27. 

15 

39. A cot mattress substantially as hereinbefore 
described. 
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